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INTRODUCTION
The potential fliud exchange between lakes of northern Florida and the Floridan aquifer and the process by which eathargie of critical concern to the St. Johns
River Water Management District (SJRWMD). High-resolution seismic tools with relatively new digital technology were utiiomdlécting geophysical data from > 40
lakes and rivers. The data collected shows the application of these techniques in understanding the formation of indkeslieddaivers, thus aiding in the management of
these natural resources by identifying breaches or areas where the confining units are thin or absent between the wattrebbdiersnediate aquifer and the Floridian
aquifer.
- This study was a cooperative investigation conducted from 1993 to 1996 by the SJIRWMD and U.S. Geological Survey CEniestdbrGeology (USGS). Since 1989
T T T Tt e-- - there have been technical and hardware advances in the digital acquisition of high-resolution seismic data. The primavg objgds cooperative was to test newly devel-
- T T T T ee-— o oped digital high-resolution single-channel marine seismic continuous-profiling-equipment (HRSP) and apply this technoldgytify subbottom features that may enhance
Tl -81935'48" T T T T T - - - - - _.8193436" leakage from selected lakes and the St. Johns River. The target features include: (1) identifying evidence of breachestioruidies in the confining units between the
h - - - - water bodies and the aquifer, and; (2) identifying areas where the confining unit is thin or absent.
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N METHODS
Gulf of .
- N In cooperation with SIRWMD the USGS acquired and upgraded a digital seismic acquisition system. The Elics Delph2 #lighocReSeismic System was acquired with
MGXlCO A proprietary hardware and software running in real time on an Industrial Computer Corp. 486/33 PC. Hard-copy data was dospbaygedy scale thermal plotter. Digital
LAKE COMO data was stored on a rewritable Magneto-Optical compact disk. Navigation data was collected using a Trimble GPS or PLGRIIJRBBBN GeolLink XDS mapping soft-
ware was used to display navigation.
Perimeter = 7.7 km O The acoustic source was the Huntec Model 4425 Seismic Source Module and a catamaran sled with an electromechanical degaonally, an ORE Geopulse power
: supply was substituted for the Huntec Model 4425. Power was set at 60 joules or 135 joules depending upon conditions.vadivdnh@ansducers Inc. ST-5 multi-element
+ Area=1.4 Sq. km 29028'40" hydrophone was used to detect the return acoustical pulse. This pulse was fed directly into the Elics Delph2 system &amtiopagcessing.
+ Forty-four line-km of HRSP data was collected from Lake Disston. A velocity of 1500 meters per second (m/s) was wdedldbeca depth scale for the seismic
profiles. Measured site specific velocity data is not available for these sites.
These surveys were conducted in part to test the effectiveness of shallow-water marine geophysical techniques invdterfiagbs of central Florida. Acquisition
techniques were similar but modifications were necessary. Data quality varied from good to poor with different areas ary caargitions. As acquisition techniques
\ improved so did data quality in general. In many areas an acoustic multiple masked much of the shallow geologic data.
\
‘\ Physiography
\\ Lake Como is located on the Crescent City Ridge in south central Putnam County, Florida. Lake level is about 12.2) M\(@Dft Lake Como has an irregular
) shoreline, with a perimeter of about 18.6 km and the surface area of 36.7 sq km. In the immediate vicinity around the hakeeesas smaller lakes, a couple of which are
' connected via surface flow to Lake Como.
\
| GEOLOGIC CHARACTERIZATION
\\ Seismic profiles in Lake Como show many small (less than 100 meters), low angle reflectors overlain and onlapped byahoeftectors (A-A' and B-B'). This acous-
| tic signature has been interpreted to be surficial subsidence features which have been subsequently filled with matep&itedsgdaphically below (Type 4). The areas of
! localized subsidence have been mapped out in the figure to the right. The subsidence features appear to be controllebyataégibke in the underlying structure. This
‘\ is shown in example A-A' with downwarped reflectors and subsidence-related faulting (Type 9). Elsewhere in the lake, omeappedes to be displaced and rotated as it
. slumps into the depression (Type 7, index map). Logs from wells in the vicinity of the Lake place the top of the Hawthoatiofoamn about 20 meters and the top of the
\ Ocala at about 30 meters. This would indicate the reflector shown in red (A-A') represents the top of the Hawthorn. Hibwesiek is probably created by structural col-
\ lapse in the underlying Ocala Formation.
| Legend
\
\ Land
\ D B Lake Bottom B'
\
Water
| 0 Lake Surface 8/95 \ 0
‘\ I:I Marsh g~ - e o T mmm e
\ Survey R . _ L\
| Track Line : E———— e T Qi e *— -w/p
T e e ) .
\\ L= e e gy . A—M_u -
\\ + 29027'40" 5 _w—-—-ﬁ_“w ——— o —© A —— ——— ] . . _/,--—-'1 8 "
- Lo - - e Wiy, pon - P = B i
\\ -~ = W____? __’E "'"'"‘hﬂ‘h-. qu L . _ . . ﬂ M -8
n ": :!-_ . = ) " Z el Ry e T g e A i T -~
o o T M e 8
= . . At Lo ()
0] T n
= =
c 12 =
EXPLANATION £ s
N c
(NS 2 =
| @ @ (== ©) 8 -
Sand S "_Clay _.-____- — _e_-lm — .--__.-"__' T e ————— — e - e D - _____: St .- » .Q,. 2 .i %
" T, T Y e e A Rl T
clay : - ' ——————— : ,"f e g P 18 , ¥ ] oy O
e Is. | = . = V"~ Clay : - i N : s ne 5 -éfﬂ;_Subsmence i)
e i — - J - % e e e Wy TN - ' g N N g, 2 b " i . . W
Is. N Is Low angle, subsidence depressions. — "u by 'rf__.lj _x;,a - e : ¥ : NI ; ™ . I ' _1!" o arlgq-rf!:!-l— - —ﬁ:’*
Undisturbed section, with or without v Parallel reflectors are relatively intact. . . N ¥ Tt T - P oma ; - . s .y : ! T T > ol - _ T e R gt R S
upper non-reflective sand layer. Sand ) Horizontal reflectors onlap onto the Mid- to high-angle parallel reflectors k‘"-\"x: :___.-r.-"" Is. AP : : ; B o - T f Ty - :k:.
layer may show reflection where cross . . subsided parallel reflectors and repre- with indications of vertical displace- =Nl . e ’
bedding from orignal depositon " Hezontsl reieciors conirues on - sent depositon during subsiderce TRy Svcmmden: eproctnts e e e A e R e a S0 K :
(fluvial or aeolian) exits. Clay layers zone. Horizontal lavers ber—1d down These can be large basin size features blocks from the sides of colla . Low- to mid-angle subsidence Y I . - Lol g T L gy . e A W g 7 /
- . - pse sinks , g N Lt iy ST I o e Yy S C R T T Ny M s P Y e A N e :
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features are representative of filled undergone displacement and rotation,
collapse sinks. The size may range creating stress fractures and faulting
from tens of meters to kilometers within the depression. The subsid-
across a lake basin. gcg(rebma(\}ér?r may not be filled with
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